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SCHEDULED POWER MODE SWITCH FOR In certain embodiments , the computer executable code of 
THIN CLIENT DEVICES the server computing device is further configured to control 

the at least one computing device to switch between the 
FIELD wake mode and the sleep mode by : sending the power mode 

5 switch schedule to the at least one computing device ; 
The present disclosure relates generally to thin client controlling the at least one computing device to update 

device technology , and more particularly to systems and configuration data of the at least one computing device with 
methods for performing scheduled power mode switch for the power mode switch schedule ; and controlling the at least 
thin client devices . one computing device to switch between the wake mode and 

10 the sleep mode according to the updated configuration data . 
BACKGROUND In certain embodiments , the computer executable code of 

the server computing device is further configured to : receive 
The background description provided herein is for the a present power mode switch schedule in the configuration 

purpose of generally presenting the context of the disclo data from the at least one computing device ; compare the 
sure . Work of the presently named inventors , to the extent it 15 power mode switch schedule with the present power mode 
is described in this background section , as well as aspects of switch schedule in the configuration data ; determine if the 
the description that may not otherwise qualify as prior art at power mode switch schedule is different from the present 
the time of filing , are neither expressly nor impliedly admit power mode switch schedule ; in response to determining the 
ted as prior art against the present disclosure . power mode switch schedule is different from the present 

A thin client device or zero client device is a computer 20 power mode switch schedule , send the power mode switch 
solution whose major role is to connect a physical machine schedule to the at least one computing device to update the 
or virtual machine via remote access protocol using the configuration data ; and in response to determining the power 
operating system ( OS ) and other applications programmed mode switch schedule is the same as the present power mode 
in the hardware . A thin client device can be a small device switch schedule , not send the power mode switch schedule 
with minimal requirement for hardware such as keyboard , 25 to the at least one computing device , and generate a notice 
mouse , monitor , universal series bus ( USB ) port or Ethernet indicating the power mode switch schedule is the same as 
card , and can therefore be particular useful for education , the present power mode switch schedule . 
health care , gaming , advertisement , or other uses . Once a In certain embodiments , the computer executable code of 
remote session is established to a server using a thin client the server computing device is further configured to control 
device , all the user activity is processed on the remote server , 30 the at least one computing device to : receive current time 
which can be a physical machine or a virtual machine , and information ; compare current time information with the 
the server side infrastructure can be cloud computing appli configuration data ; determine if the current time information 
cations or a virtual desktop infrastructure ( VDI ) server matches at least one of scheduled power mode switches in 
station . And then , the data is stored back in the remote the updated configuration data ; and in response to determin 
server . Accordingly , the thin clients devices provide high 35 ing the current time information does not match any of the 
security by storing data in a centralized location if having scheduled power mode switches , not perform any scheduled 
been configured appropriately to enhance security . power mode switch . 

Still , such a centralized solution also provides benefits in In certain embodiments , the computer executable code of 
various aspects other than security , including ease of main the server computing device is further configured to control 
tenance , hardware requirement optimization , and facilitation 40 the at least one computing device to : determine whether 
of green technology . Specifically , as the thin client or zero current time matches the at least one wake time or at least 
client device is built with minimal hardware , its power one sleep time ; receive current power mode information ; 
consumption is less compared to a typical personal computer compare the current power mode information with configu 
( PC ) . In general , a thin client device can consume 61 % -70 % ration data ; determine if a current power mode of the at least 
less energy than a typical PC , and therefore , use of a thin 45 one computing device is the same as a power mode condi 
client device reduces carbon foot prints . tioned for any of the scheduled power mode switches to start 
However , when a thin client device is not used , it is idle from corresponding to current time ; in response to deter 

and still consumes energy . Accordingly , the power consump mining the current power mode and the conditioned power 
tion of the thin client device has not been reduced to a mode are the wake mode , switch the current power mode 
reasonably possible extent . 50 from the wake mode into the sleep mode according to the 

Therefore , an unaddressed need exists in the art to address updated configuration data ; in response to determining the 
the aforementioned deficiencies and inadequacies . current power mode and the conditioned power mode are the 

sleep mode , switch the current power mode from the sleep 
SUMMARY mode into the wake mode according to the updated con 

55 figuration data ; and in response to determining the current 
Certain aspects of the present disclosure direct to a power mode is not the conditioned power mode , not perform 

system , which includes a server computing device . The any of the scheduled power mode switches . 
server computing device includes a processor and a storage In certain embodiments , the computer executable code of 
device storing computer executable code which , when the server computing device is further configured to : receive 
executed at the processor , is configured to : receive a plural- 60 authentication information from a user ; verify the authenti 
ity of inputs , and generate a power mode switch schedule cation information ; determine the user is an administrator ; 
based on the inputs ; and control at least one computing allow the administrator to input data including the power 
device to switch between a wake mode and a sleep mode mode switch schedule in the server computing device ; 
according to the power mode switch schedule , wherein the determine the user is an authorized user ; and add to the 
at least one computing device functions as a thin client , and 65 configuration data with a condition requiring the authorized 
the power mode switch schedule comprises at least one sleep user's confirmation on each of scheduled power mode 
time and at least one wake time . switches from the wake mode to the sleep mode , such that 
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the user decides , on each of the scheduled power mode least one of scheduled power mode switches in the updated 
switches from the wake mode to the sleep mode , between configuration data ; and in response to determining the 
allowing the computing device to enter into the sleep mode current time information does not match any of the sched 
as scheduled , and declining the scheduled mode switch and uled power mode switches , not perform any scheduled 
maintaining in the wake mode . 5 power mode switch . 

In certain embodiments , the computer executable code of In certain embodiments , the method further comprises 
the server computing device is further configured to : receive controlling , by the server computing device , the at least one 
an anticipated start time and an anticipated end time of an computing device to : determine whether current time 
active period ; determine an earliest wake time of the at least matches the at least one wake time or at least one sleep time ; 
one computing device based on the anticipated start time and 10 receive current power mode information ; compare the cur 
a predetermined interval such that an administrator is rent power mode information with configuration data ; deter 
allowed to input a scheduled wake time of the at least one mine if a current power mode of the at least one computing 
computing device between the earliest wake time and the device is the same as a power mode conditioned for any of 
anticipated start time ; and determine a sleep time of the the scheduled power mode switches to start from corre 
computing device based on the anticipated end time such 15 sponding to current time ; in response to determining the 
that the administrator is allowed to input a scheduled sleep current power mode and the conditioned power mode are the 
time the same as the anticipated end time , wherein the wake mode , switch the current power mode from the wake 
predetermined interval is substantially equal to a time period mode into the sleep mode according to the updated configu 
required for the computing device to switch from the sleep ration data ; in response to determining the current power 
mode to the wake mode . 20 mode and the conditioned power mode are the sleep mode , 

Certain aspects of the present disclosure direct to a switch the current power mode from the sleep mode into the 
method for performing scheduled power mode switch for at wake mode according to the updated configuration data ; and 
least one computing device . In certain embodiments , the in response to determining the current power mode is not the 
method includes : receiving , by a server computing device , a conditioned power mode , not perform any of the scheduled 
plurality of inputs , and generating , by the server , a power 25 power mode switches . 
mode switch schedule based on the inputs ; and controlling , In certain embodiments , the method further comprises : 
by the server computing device , at least one computing receiving , by the server computing device , authentication 
device to switch between a wake mode and a sleep mode information from a user ; verifying , by the server computing 
according to the power mode switch schedule , wherein the device , the authentication information ; determining , by the 
at least one computing device functions as a thin client , and 30 server computing device , the user is an administrator , and 
the power mode switch schedule comprises at least one sleep allowing , by the server computing device , the administrator 
time and at least one wake time . to input data including the power mode switch schedule in 

In certain embodir ts , the method further comprises : the server computing device . 
sending , by the server computing device , the power mode In certain embodiments , the method further comprises : 
switch schedule to the at least one computing device ; 35 receiving , by the server computing device , authentication 
controlling , by the server computing device , the at least one information from a user ; verifying , by the server computing 
computing device to update configuration data of the at least device , the authentication information ; determining , by the 
one computing device with the power mode switch sched server computing device , the user is an authorized user ; and 
ule ; and controlling , by the server computing device , the at adding , by the server computing device , to the configuration 
least one computing device to switch between the wake 40 data with a condition requiring the authorized user's con 
mode and the sleep mode according to the updated configu firmation on each of scheduled power mode switches from 
ration data . the wake mode to the sleep mode , such that the user decides , 

In certain embodiments , the method further comprises : on each of the scheduled power mode switches from the 
receiving , by the server computing device , a present power wake mode to the sleep mode , between allowing the com 
mode switch schedule in the configuration data from the at 45 puting device to enter into the sleep mode as scheduled , and 
least one computing device ; comparing , by the server com declining the scheduled mode switch and maintaining in the 
puting device , the power mode switch schedule with the wake mode . 
present power mode switch schedule in the configuration In certain embodiments , the method further comprises 
data ; determining , by the server computing device , if the receiving , by the server computing device , an anticipated 
power mode switch schedule is different from the present 50 start time and an anticipated end time of an active period ; 
power mode switch schedule ; in response to determining the determining , by the server computing device , an earliest 
power mode switch schedule is different from the present wake time of the at least one computing device based on the 
power mode switch schedule , sending , by the server com anticipated start time and a predetermined interval such that 
puting device , the power mode switch schedule to the at an administrator is allowed to input a scheduled wake time 
least one computing device to update the configuration data ; 55 of the at least one computing device between the earliest 
and in response to determining the power mode switch wake time and the anticipated start time ; and determining , 
schedule is the same as the present power mode switch by the server computing device , a sleep time of the com 
schedule , not sending , by the server computing device , the puting device based on the anticipated end time such that the 
power mode switch schedule to the at least one computing administrator is allowed to input a scheduled sleep time the 
device , and generating , by the server computing device , a 60 same as the anticipated end time , wherein the predetermined 
notice indicating the power mode switch schedule is the interval is substantially equal to a time period required for 
same as the present power mode switch schedule . the computing device to switch from the sleep mode to the 

In certain embodiments , the method further comprises wake mode . 
controlling , by the server computing device , the at least one Certain aspects of the present disclosure direct to a 
computing device to : receive current time information ; 65 non - transitory computer readable medium storing computer 
compare current time information with the configuration executable code . The computer executable code , when 
data ; determine if the current time information matches at executed at a processor of the server of the system , is 
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configured to : receive a plurality of inputs , and generate a used . Certain terms that are used to describe the disclosure 
power mode switch schedule based on the inputs ; and are discussed below , or elsewhere in the specification , to 
control at least one computing device to switch between a provide additional guidance to the practitioner regarding the 
wake mode and a sleep mode according to the power mode description of the disclosure . For convenience , certain terms 
switch schedule , wherein the at least one computing device 5 may be highlighted , for example using italics and / or quota 
functions as a thin client , and the power mode switch tion marks . The use of highlighting has no influence on the 
schedule comprises at least one sleep time and at least one scope and meaning of a term ; the scope and meaning of a 
wake time . term is the same , in the same context , whether or not it is 

These and other aspects of the present disclosure will highlighted . It will be appreciated that same thing can be 
become apparent from the following description of the 10 said in more than one way . Consequently , alternative lan 
preferred embodiment taken in conjunction with the follow guage and synonyms may be used for any one or more of the 
ing drawings and their captions , although variations and terms discussed herein , nor is any special significance to be 
modifications therein may be affected without departing placed upon whether or not a term is elaborated or discussed 
from the spirit and scope of the novel concepts of the herein . Synonyms for certain terms are provided . A recital of 
disclosure . 15 one or more synonyms does not exclude the use of other 

synonyms . The use of examples anywhere in this specifica 
BRIEF DESCRIPTION OF THE DRAWINGS tion including examples of any terms discussed herein is 

illustrative only , and in no way limits the scope and meaning 
The present disclosure will become more fully understood of the disclosure or of any exemplified term . Likewise , the 

from the detailed description and the accompanying draw- 20 disclosure is not limited to various embodiments given in 
ings , wherein : this specification . 

FIG . 1 schematically depicts a system according to certain Unless otherwise defined , all technical and scientific 
embodiments of the present disclosure . terms used herein have the same meaning as commonly 

FIG . 2 schematically depicts an active period of the thin understood by one of ordinary skill in the art to which this 
client computing device 120 according to certain embodi- 25 disclosure pertains . In the case of conflict , the present 
ments of the present disclosure . document , including definitions will control . 

FIG . 3 schematically depicts the relationship between the As used herein , “ around ” , “ about ” or “ approximately ” 
setting of the wake and sleep times of the thin client shall generally mean within 20 percent , preferably within 10 
computing device 120 and the anticipated start and end percent , and more preferably within 5 percent of a given 
times of an active period according to certain embodiments 30 value or range . Numerical quantities given herein are 
of the present disclosure . approximate , meaning that the term “ around ” , “ about ” or 

FIG . 4 schematically depicts a configuration of the thin " approximately " can be inferred if not expressly stated . 
client computing device according to certain embodiments As used herein , " plurality ” means two or more . 
of the present disclosure . As used herein , the terms " comprising , ” “ including , ” 

FIG . 5 depicts a flowchart showing a method for perform- 35 " carrying , " " having , " " containing , " " involving , " and the 
ing scheduled power mode switch for thin client devices like are to be understood to be open - ended , i.e. , to mean 
according to certain embodiments of the present disclosure . including but not limited to . 

FIG . 6 depicts a flowchart showing a method for perform As used herein , the phrase at least one of A , B , and C 
ing scheduled power mode switch for thin client devices should be construed to mean a logical ( A or B or C ) , using 
according to certain embodiments of the present disclosure . 40 a non - exclusive logical OR . It should be understood that one 

FIG . 7 depicts a flowchart showing a method for perform or more steps within a method may be executed in different 
ing user identity authentication for scheduled power mode order ( or concurrently ) without altering the principles of the 
switch for thin client devices according to certain embodi present disclosure . 
ments of the present disclosure . As used herein , the term “ module ” may refer to , be part 

45 of , or include an Application Specific Integrated Circuit 
DETAILED DESCRIPTION ( ASIC ) ; an electronic circuit ; a combinational logic circuit ; 

a field programmable gate array ( FPGA ) ; a processor 
The present disclosure is more particularly described in ( shared , dedicated , or group ) that executes code ; other 

the following examples that are intended as illustrative only suitable hardware components that provide the described 
since numerous modifications and variations therein will be 50 functionality ; or a combination of some or all of the above , 
apparent to those skilled in the art . Various embodiments of such as in a system - on - chip . The term module may include 
the disclosure are now described in detail . Referring to the memory ( shared , dedicated , or group ) that stores code 
drawings , like numbers , if any , indicate like components executed by the processor . 
throughout the views . As used in the description herein and The term “ code ” , as used herein , may include software , 
throughout the claims that follow , the meaning of “ a ” , “ an ” , 55 firmware , and / or microcode , and may refer to programs , 
and “ the ” includes plural reference unless the context clearly routines , functions , classes , and / or objects . The term shared , 
dictates otherwise . Also , as used in the description herein as used above , means that some or all code from multiple 
and throughout the claims that follow , the meaning of “ in ” modules may be executed using a single ( shared ) processor . 
includes “ in ” and “ on ” unless the context clearly dictates In addition , some or all code from multiple modules may be 
otherwise . Moreover , titles or subtitles may be used in the 60 stored by a single ( shared ) memory . The term group , as used 
specification for the convenience of a reader , which shall above , means that some or all code from a single module 
have no influence on the scope of the present disclosure . may be executed using a group of processors . In addition , 
Additionally , some terms used in this specification are more some or all code from a single module may be stored using 
specifically defined below . a group of memories . 

The terms used in this specification generally have their 65 The term “ interface ” , as used herein , generally refers to a 
ordinary meanings in the art , within the context of the communication tool or means at a point of interaction 
disclosure , and in the specific context where each term is between components for performing data communication 
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between the components . Generally , an interface may be administrator may schedule power mode switch of the thin 
applicable at the level of both hardware and software , and client computing devices 120 corresponding to specific 
may be uni - directional or bi - directional interface . Examples times through the server device 110. In certain embodi 
of physical hardware interface may include electrical con ments , the system 100 may include more than one server 
nectors , buses , ports , cables , terminals , and other I / O 5 device 110 , which functions as one or more servers . In 
devices or components . The components in communication certain embodiments , a server may be implemented by one 
with the interface may be , for example , multiple components single server device 110 , or by multiple server devices 110 . or peripheral devices of a computer system . The thin client computing device 120 is a device func The terms “ chip ” or “ computer chip ” , as used herein , tioning as the thin client of the system 100. In certain generally refer to a hardware electronic component , and may 10 embodiments , the thin client computing device 120 may be refer to or include a small electronic circuit unit , also known a lightweight computer with minimal requirement for hard as an integrated circuit ( IC ) , or a combination of electronic 
circuits or ICs . ware , whose user activity is processed on the VM provided 

The present disclosure relates to computer systems by the server device 110. In certain embodiments , the thin 
applied for performing scheduled power mode switch for 15 client computing device 120 may receive instruction from 
thin client devices . As depicted in the drawings , computer the server device 110 to schedule power mode switches 
components may include physical hardware components , corresponding to specific times . In certain embodiments , at 
which are shown as solid line blocks , and virtual software least two of the thin client computing devices 120 may have 
components , which are shown as dashed line blocks . One of their power mode switch schedule different from each other 
ordinary skill in the art would appreciate that , unless oth- 20 according to different power mode switch schedule data 
erwise indicated , these computer components may be imple received respectively from the server device 110. In certain 
mented in , but not limited to , the forms of software , firm embodiments , each of the thin client computing devices 120 
ware or hardware components , or a combination thereof . may be identical to one another . 

The apparatuses , systems and methods described herein In certain embodiments , the thin client computing device 
may be implemented by one or more computer programs 25 120 may switch between wake mode and sleep mode 
executed by one or more processors . The computer pro according to scheduled sleep and wakeup procedures on 
grams include processor - executable instructions that are specific times , with a power consumption degree of the thin 
stored on a non - transitory tangible computer readable client computing device 120 in the sleep mode being less 
medium . The computer programs may also include stored than that in the wake mode . 
data . Non - limiting examples of the non - transitory tangible 30 In certain embodiments , a wake mode is a mode when any 
computer readable medium are nonvolatile memory , mag documents opened and / or programs running on the thin 
netic storage , and optical storage . client computing device 120 are in full and normal opera 

Certain aspects of the present disclosure direct to systems tion , without restriction of power supply to principle com 
and methods for performing scheduled power mode switch ponents of the thin client computing device 120 such as 
for thin client devices . As discussed above , when a thin 35 processors , and / or without restriction of power supply to 
client device is not used , it is idle and still consumes energy , volatile data storage , such as random - access memory 
and the power consumption of the thin client device is not ( RAM ) , to an extent that the volatile data storage is supplied 
reduced to a reasonably possible extent . Therefore , the with a minimum power merely sufficient to retain the data of 
systems and methods for configuring the thin client devices the current status of the thin client computing device 120 , 
by performing scheduled power mode switch for thin client 40 including those of the opened documents and / or running 
devices can provide a cost effective solution . programs . 

FIG . 1 schematically depicts a system according to certain In certain embodiments , a sleep mode is a mode when 
embodiments of the present disclosure . In certain embodi current status of any opened documents and / or running 
ments , the system 100 has a client - server structure . As programs on the thin client computing device 120 are saved 
shown in FIG . 1 , the system 100 includes a server device 110 45 and retained in the volatile data storage supplied with a 
and at least one thin client computing devices 120 commu minimum power merely sufficient to retain the data of the 
nicatively connected to the server device 110 via a network current status of the thin client computing device 120 , and 
130. In certain embodiments , the system 100 has a plurality power supply is removed or minimized to a predetermined 
of thin client computing devices 120. In certain embodi extent from components and subsystems of the thin client 
ments , the network 130 may be a wired or wireless network , 50 computing device 120 that are predetermined as unneces 
and may be of various forms . Examples of the network 130 sary . The sleep mode allows quick resumption of the thin 
may include , but is not limited to , a local area network client computing device 120 to fully - operating wake mode . 
( LAN ) , a wide area network ( WAN ) including the Internet , In certain embodiments , the server device 110 includes a 
or any other type of networks . processor 122 , a memory 124 , a storage device 126 storing 

The server device 110 is a computing device functioning 55 a firmware 118. Further , the server device 110 may include 
as a server of the system 100. In certain embodiments , the other hardware components and software components ( not 
server device 110 may be a provider of resources or services shown ) to perform its corresponding tasks . For example , the 
for the at least one thin client computing device 120 , i.e. , the server device 110 may include , but not limited to , other 
clients of the system 100. For example , the system may be required memory , interfaces , buses , Input / Output ( I / O ) mod 
a VDI system , and the server device 110 may be a VDI 60 ules , network interface cards ( NICs ) and peripheral devices . 
server , which provides a plurality of virtual machines ( VM ) The processor 112 is configured to control operation of 
for the thin clients ( i.e. , a plurality of thin client computing the server device 110. In certain embodiments , the processor 
devices 120 ) , such that all users are accessing or connecting 112 may be a central processing unit ( CPU ) . The processor 
to the VMs from the thin client computing devices 120. The 112 can execute any computer executable code or instruc 
server device 110 provides most of the resources of the 65 tions , such as the firmware 118 or other applications and 
system 100 , which will be shared to all of the VMs accessed instructions of the server device 110. In certain embodi 
by the users from the thin client computing devices 120. An ments , the server device 110 may run on more than one 
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processor , such as two processors , four processors , eight ule of power mode switch corresponding to a specific thin 
processors , or any suitable number of processors . client computing device among a plurality of thin client 

The memory 114 can be a volatile memory , such as the computing devices 120 , determine and match the corre 
random - access memory ( RAM ) , for storing the data and sponding thin client computing device 120 for the schedule 
information during the operation of the server device 110. In 5 data to be sent , send the schedule data to the corresponding 
certain embodiments , the memory 114 may be a volatile thin client computing device 120 to update configuration file memory array . In certain embodiments , the server device 190 storing schedule of power mode switch for the specific 110 may run on more than one memory 114 . thin client computing device 120 . The storage device 116 is a local non - volatile data storage Referring both to FIGS . 1 and 2. FIG . 2 schematically media for storing the computer executable code or instruc- 10 depicts an active period of the thin client computing device tions and other necessary data of the server device 110. In 120 according to certain embodiments of the present dis certain embodiments , the computer executable code or 
instructions of the server device 110 may be implemented as closure . In certain embodiments , an active period is defined 
one or more application programs or modules . Examples of as a time period between an anticipated start time and its 
the storage device 116 may include non - volatile memory 15 immediately following anticipated end time . There can be a 
such as flash memory , memory cards , hard drives , floppy plurality of active periods in a single day , a single week , 
disks , optical drives , or any other types of data storage and / or a single year . 
devices . In certain embodiments , the server device 110 may In certain embodiments , the active periods may be recur 
have multiple storage devices 116 , which may be identical rent time periods , for example , AM 09 : 30 - PM 12:30 and PM 
storage devices or different types of storage devices , and the 20 01 : 30 - PM 05:30 on each day . In certain embodiments , the 
computer executable code or instructions of the server administrator may select through the Uls to exempt week 
device 110 may be stored in one or more of the storage ends , national holidays and / or any dates designated by the 
devices 116 of the server device 110. In certain embodi administrator from the dates active periods fall in . For 
ments , the storage device 116 stores the power mode switch example , the active periods with selected exemption may be 
schedule 119 generated by the authorization module 150 25 AM 09 : 30 - PM 12:30 and PM 01 : 30 - PM 05:30 on each of 
based on the information including wake times and sleep Monday through Friday . 
times of at least one thin client computing device 120 input In certain embodiment , the administrator may , according 
by an administrator . In certain embodiments , the storage to ordinary work hours of an office where a particular thin 
device 116 stores authorization levels for users of the thin client computing device 120 located , input schedule data 
client computing device 120 and an authorization level of 30 through UI to the power control module 140 to schedule for each of the users of the thin client computing device 120 . power mode switch of the particular thin client computing In certain embodiments , the computer executable code or device 120. For example , if the ordinary work hour of an instructions being stored in the local storage device 116 of 
the server device 110 includes firmware 118. The firmware office is AM 09 : 30 - PM 12:30 and PM 01 : 30 - PM 05:30 , the 
118 is a collective management software managing the 35 administrator may input through UI schedule data including : 
operation of the server device 110. In certain embodiments , a ) on AM 09:25 and on PM 01:25 , when the thin client 
the firmware 118 may include one or more firmware mod computing device 120 is in a sleep mode , changing the 
ules , which may be implemented by the computer execut power mode of the thin client computing device 120 from 
able codes or instructions to collectively form the firmware the sleep mode to wake mode , so that the thin client 
118. For example , the firmware 118 may include , among 40 computing device 120 would be ready and running in a fully 
other things , a power control module 140 , an authorization operating wake mode when users / employees arrive at antici 
module 150 and an user interface ( UI ) module 160. In pated start times of active periods ; and when the thin client 
certain embodiments , the power control module 140 , the computing device 120 is in a wake mode , does not change 
authorization module 150 and the UI module 160 may be the power mode of the thin client computing device 120 ; and 
independent and separate modules from the firmware 150. 45 b ) on PM 12:30 and PM 05:30 , when the thin client 

The UI module 160 is configured to generate various UIS computing device 120 is in a wake mode , change the power 
and display the UIs to an administrator of the server device mode of the thin client computing device 120 from the wake 
110 , showing information including current schedule of mode to a sleep mode , so that the thin client computing 
power mode switch of the thin client computing device 120 . device 120 would be in energy - conserving sleep mode when 
The UI module 160 allows the administrator to input infor- 50 users / employees leave at anticipated end times of active 
mation including schedule of power mode switch of thin periods , and therefore the energy consumption of the thin 
client computing device 120 , and anticipated start and end client computing device 120 is further lowered ; and when 
time of each of active periods of thin client computing the thin client computing device 120 is in a sleep mode , does 
device 120 through , for example keyboard , video , mouse not change the power mode of the thin client computing 
( KVM ) . 55 device 120 . 

The power control module 140 is configured to generate In certain embodiments , the power control module 140 
and provide power mode switch schedule 119 for the thin may use Cron jobs to set and arrange , in the form of Crontab , 
client computing device 120 according to the administrator's power mode switch schedule for the thin client computing 
inputs , including schedule of power mode switch of thin device 120 , including active periods of the thin client 
client computing device 120 , and anticipated start and end 60 computing device 120. A Crontab contains and specifies 
time of each of active periods of thin client computing information including time and command to be executed 
device 120. The power control module 140 is configured to corresponding to the time . The time information may 
control the thin client computing device 120 to switch include specific minute , hour , day , week and / or month when 
between the wake mode and the sleep mode according to the any corresponding command is set to be executed . In certain 
power mode switch schedule 119 . 65 embodiment , the Crontab storing schedule of power mode 

In certain embodiments , the power control module 140 switch for the specific thin client computing device 120 is 
may receive data input by the administrator including sched stored in the firmware of the thin client computing device 
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120 , and may be updated by the power control module 140 . module 140 sends the schedule data input by the adminis 
In certain embodiment , the Crontab is stored in the configu trator to the thin client computing device 120 to update the 
ration file 190 . configuration file 190 . 

Referring to FIGS . 1-3 . FIG . 3 schematically depicts the The authorization module 150 is configured to receive and 
relationship between the setting of the wake and sleep times 5 compare between user authentication / identify information , 
of the thin client computing device 120 and the anticipated including user account and password , input by a current user 
start and end times of an active period according to certain of a thin client computing device 120 ( under the scenario of 
embodiments of the present disclosure . In certain embodi multiple thin client computing devices 120 , a first thin client 
ment , the power control module 140 may receive from the computing device 120 ) through an UI of the thin client 
administrator through UI information containing anticipated computing device 120 , and , from the storage device 116 , the 
start time of each of active periods , and based on the user authorization level corresponding to the user informa 
information containing anticipated start time of each of tion , to verify and determine the authorization level of the 
active periods , send a command to the UI module 160 to current user of the first thin client computing device 120. For 
configure the UI to allow the administrator only to input a example , the authorization levels may include administrator 
scheduled wake time of the thin client computing device 120 and non - administrator . In certain embodiments , if the cur 
to be within a time period immediately prior to the antici rent user is determined to be of authorization level of 
pated start time of each of the active periods , and a prede administrator , the authorization module 150 may send a 
termined interval between the scheduled wake time and the command to the first thin client computing device 120 to 
anticipated start time substantially equals to a wakeup time 20 unlock a function of the first thin client computing device 
period needed for the thin client computing device 120 to 120 of allowing operating and managing the server device 
wake up from a sleep mode and enter into a fully operating 110 from the first thin client computing device 120 via 
wake mode . In certain embodiments , the interval may be remote access protocol for the administrator - level user , such 
predetermined based on experience , for example , around 30 that the administrator - level user may connect to the service 
seconds . 25 device 110 and access the management resources in the 

In certain embodiments , the interval may further comprise server device 110 from the first thin client computing device 
a predetermined reserve time period reserving for possible 120 , so as to input schedule data of power mode switch for fault resolution relating to or resulting from the waking up a second thin client computing device 120 in the second thin process of the thin client computing device 120 , and the client computing device 120 through the first thin client reserve time period equals to or is less than the wakeup time 30 computing device 120 and the server device 110 . period needed for the thin client computing device 120 to 
wake up from the sleep mode and enter into the fully On the other hand , in response to determining the current 

user is of authorization level of non - administrator , the operating wake mode . authorization module 140 does not send the command to the In certain embodiments , the power control module 140 may receive from the administrator through UI information 35 first thin client computing device 120 to unlock the function 
containing anticipated end time of each of active periods , of the first thin client computing device 120 of managing the 
and based on the information containing anticipated end server device 110 from the first thin client computing device 
time of each of active periods , send a command to the UI 120 for the current user . Therefore , the non - administrator 
module to configure the UI to allow the administrator only level user cannot input schedule data of power mode switch 
to input a scheduled sleep time of the thin client computing 40 for the second thin client computing device 120 through the 
device 120 as the anticipated end time of each of the active first thin client computing device 120 and the server device 
periods . 110 . 

In certain embodiments , the power control module 140 In certain embodiments , the authorization levels may 
may be configured to send the schedule data input by the include overtime worker and non - overtime worker . In 
administrator to the thin client computing device 120 to 45 response to determining the current user is of authorization 
update configuration file 190 containing current schedule of level of overtime worker , the authorization module 150 adds 
power mode switch for the thin client computing device 120 , to the configuration file 190 of the thin client computing 
only after the power control module 140 receives the con device 120 with condition requiring user's confirmation on 
figuration file 190 from the thin client computing device each of the scheduled power mode switch from wake mode 
120 , compares the schedule data input by the administrator 50 to sleep mode , and therefore the overtime - worker - level user 
with the current schedule data in the configuration file 190 , may decide , on each scheduled wake - to - sleep power mode 
and determines whether the schedule data input by the switch time , whether to allow the thin client computing 
administrator is the same as the current schedule data in the device 120 to enter into sleep mode as scheduled or decline 
configuration file 190. When the power control module 140 the scheduled mode switch , until next scheduled wake - to 
determines the schedule data input by the administrator is 55 sleep power mode switch when the overtime - worker - level 
the same as the current schedule data in the configuration file user can again make the decision between allowance and 
190 , the power control module 140 does not send the decline . 
administrator's schedule data to the thin client computing On the other hand , in response to determining the current 
device 120 to update the configuration file 190. Instead , the user is of authorization level of non - overtime worker , the 
power control module 140 sends a command to the UI 60 authorization module 150 updates the configuration file 190 
module 160 to configure the UI to display a notice indicating of the thin client computing device 120 to be of no condition 
the schedule data input by the administrator is the same as requiring user's confirmation on each of the scheduled 
the current power mode switch schedule of the thin client power mode switch from wake mode to sleep mode , and 
computing device 120. On the other hand , when the power therefore the non - overtime - worker - level user cannot decide , 
control module 140 determines the schedule data input by 65 on any of scheduled wake - to - sleep power mode switch 
the administrator is not completely the same as the current times , whether to allow the thin client computing device 120 
schedule data in the configuration file 190 , the power control to enter into sleep mode as scheduled or decline the sched 
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uled mode switch , and the thin client computing device 120 120 is switching from and into , and , if any , condition 
enters into the sleep mode on the scheduled mode switch requiring user's confirmation on the mode switch . 
times . As shown in FIG . 4 , the computer executable code or 

It is to be noted that a user can be designated both with instructions being stored in the local storage device 126 of 
one of the authorization levels of administrator and non 5 the thin client computing device 120 includes firmware 128 . 
administrator and one of the overtime worker and non The firmware 128 is a collective management software 
overtime worker . Therefore , a user may be able to manage managing the operation of the thin client computing device 
the mode switch schedule of another thin client computing 120. In certain embodiments , the firmware 128 may include 
device and to confirm on each of the scheduled power mode one or more firmware modules , which may be implemented 
switch from wake mode to sleep mode ; able to manage the 10 by the computer executable codes or instructions to collec 
mode switch schedule of another thin client computing tively form the firmware 128. For example , the firmware 128 
device but not to confirm on any of the scheduled power may include , among other things , a power mode module 170 
mode switch from wake mode to sleep mode ; able to confirm and a thin client UI module 180 . 
on each of the scheduled power mode switch from wake The thin client user interface module 180 is configured to 
mode to sleep mode but not to manage the mode switch 15 generate various Uls , display the Uls to the user of the thin 
schedule of another thin client computing device ; or not able client computing device 120 , receive inputs from the user 
to confirm on any of the scheduled power mode switch from through , for example , keyboard , video , mouse ( KVM ) , and 
wake mode to sleep mode nor to manage the mode switch facilitate the use and access of the resources in the server 
schedule of another thin client computing device . device 110 by the user through the thin client computing 

FIG . 4 schematically depicts the configuration of a thin 20 device 120. In certain embodiments , the thin client user 
client computing device 120 according to certain embodi interface module 180 may generate a graphical UI such that 
ments of the present disclosure . In certain embodiments , the a user may change the setting of the thin client computing 
thin client computing device 120 includes a processor 122 , device 120 through the graphical user interface . 
a memory 124 , and a storage device 126. The thin client The power mode module 170 is configured to switch the 
computing device 120 may include other hardware compo- 25 power mode of the thin client computing device 120 
nents and software components ( not shown ) to perform its between the wake mode and the sleep mode on specific 
corresponding tasks . For example , thin client computing times according to the power mode switch schedule stored 
device 120 may include , but not limited to , other required in the configuration file 190 of the thin client computing 
memory , interfaces , buses , Input / Output ( 1/0 ) modules , net device 120. In certain embodiments , the power mode mod 
work interface cards ( NICs ) and peripheral devices . 30 ule 170 sends the configuration file 190 to the power control 

The processor 122 is configured to control operation of module 140 of the server device 110 for comparing with the 
the thin client computing device 120. In certain embodi schedule data input by the administrator . In response to the 
ments , the processor 122 may be a central processing unit power control module 140 determining the schedules are not 
( CPU ) . The processor 122 can execute any computer execut mode module 170 receives the schedule 
able code or instructions , such as the firmware 150 or other 35 data input by the administrator from the power control 
applications and instructions of the thin client computing module 130 , and updates the configuration file 190 with the 
device 120. In certain embodiments , the thin client comput schedule data input by the administrator . 
ing device 120 may run on more than one processor , such as In certain embodiment , the power mode module 170 may 
two processors , four processors , eight processors , or any determine the power mode of the thin client computing 
suitable number of processors . 40 device 120 by detecting power supply level ( s ) to at least one 

The memory 124 can be a volatile memory , such as the of principal components , such as processor 122 , of the thin 
random - access memory ( RAM ) , for storing the data and client computing device 120 other than the memory 124. For 
information during the operation of the thin client comput example , the power mode module 170 may periodically 
ing device 120. In certain embodiments , the receive from the processor 122 , an electrical signal , such as 
may be a volatile memory array . In certain embodiments , the 45 a current value or a voltage value , indicating power supply 
thin client computing device 120 may run on more than one level to the processor 122 , and receive , from the storage 
memory 124 . device 126 , a predetermined principal component power 

The storage device 126 is a local non - volatile data storage threshold for the electrical signal . When a value of the 
media for storing the computer executable code or instruc electrical signal is below the predetermined principal com 
tions and other necessary data of the thin client computing 50 ponent power threshold for the electrical signal , the power 
device 120. In certain embodiments , the computer execut mode module 170 determines that the thin client computing 
able code or instructions of the thin client computing device device 120 is in the sleep mode . When a value of the 
120 may be implemented as one or more application pro electrical signal equals or is above the predetermined prin 
grams or modules . Examples of the storage device 126 may cipal component power threshold for the electrical signal , 
include non - volatile memory such as flash memory , memory 55 the power mode module 170 determines that the thin client 
cards , hard drives , floppy disks , optical drives , or any other computing device 120 is in the wake mode . 
types of data storage devices . In certain embodiments , the In certain embodiments , the power mode module 170 may 
thin client computing device 120 may have multiple storage determine the power mode of the thin client computing 
devices 126 , which may be identical storage devices or device 120 by detecting power supply level to the memory 
different types of storage devices , and the computer execut- 60 124. For example , the power mode module 170 may peri 
able code or instructions of the thin client computing device odically receive from the memory 124 an electrical signal , 
120 may be stored in one or more of the storage devices 126 such as a current value or a voltage value , indicating power 
of the thin client computing device 120. In certain embodi supply level to the memory 124 , and receive , from the 
ments , the storage devices 126 stores configuration file 190 storage device 126 , a predetermined memory power thresh 
of the thin client computing device 120 , including schedule 65 old for the electrical signal . The memory power threshold 
data of power mode switch on specific times and their may be a power level supplied to the memory 124 just 
corresponding mode types the thin client computing device sufficient for the memory 124 to retain any data running on 

the same , the power 

memory 124 
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the thin client computing device 120 immediately prior to mode ; or b ) the current mode is sleep mode , and the switch 
the thin client computing device 120 entering into a sleep scheduled for the current time is from the sleep mode to the 
mode , and , in certain embodiments , is set higher than the wake mode . 
predetermined principal component threshold . When a value In response to determining the current power mode is the 
of the electrical signal is below the predetermined memory 5 power mode conditioned for the scheduled power mode 
power threshold for the electrical signal , the power mode switch , when the current power mode is wake mode , the 
module 170 determines that the thin client computing device power mode module 170 reduces the power supply to the 
120 is in the sleep mode . When a value of the electrical memory 124 to be below the predetermined memory power 
signal equals or is above the predetermined memory power threshold and therefore maintains a minimum power supply 
threshold for the electrical signal , the power mode module 10 to the memory 124 just sufficient to retain current data 
170 determines that the thin client computing device 120 is including opened documents and running programs in the 

memory 124 , reduces power supply to the principle com in the wake mode . ponent ( s ) of the thin client computing device 120 to be In certain embodiments , the power mode module 170 below the predetermined principle component power thresh determines that the thin client computing device 120 is in the 15 old , and therefore changes the power mode of the thin client sleep mode in response to determining at least one of : a ) computing device 120 from wake mode into sleep mode . power supply level to the memory 124 is below the prede On the other hand , in response to determining the current termined memory power threshold ; and b ) power supply power mode is the power mode conditioned for the sched 
level to the principle component ( s ) is below the predeter uled power mode switch , when the current power mode is 
mined principal component power threshold . 20 sleep mode , the power control module increases the power 

In certain embodiments , the power mode module 170 supply to the memory 124 to be or above the predetermined 
determines that the thin client computing device 120 is in the memory power threshold , increases power supply to the 
wake mode only in response to determining both that a ) principle component ( s ) of the thin client computing device 
power supply level to the memory 124 equals or is above the 120 to be or above the predetermined principle component 
predetermined memory power threshold ; and b ) power sup- 25 power threshold , so as to allow the thin client computing 
ply level to the principle component ( s ) equals or is above the device 120 to operate fully and normally and be ready for a 
predetermined principal component power threshold . user's ordinary use , and therefore change the power mode of 

It is to be noted that a power level supplied to the thin the thin client computing device 120 from sleep mode into 
client computing device 120 in the sleep mode , either by wake mode . 
external power and / or power storage within the thin client 30 In certain embodiments , in response to determining the 
computing device 120 , is sufficient to allow the power mode current time does not match any of the scheduled power 
module 170 to receive the power level indicating electrical mode switches , or in response to determining that the current 
signals and determine the power mode of the thin client power mode is not the power mode conditioned for a 
computing device 120 . scheduled power mode switch , that is , under either one of 

In certain embodiments , the power mode module 170 may 35 the following two scenarios : a ) the current mode is wake 
act as a Cron daemon application , and enforce power mode mode , and the switch scheduled for the current time is from 
switch schedule for the thin client computing device 120 by the sleep mode to the wake mode ; or b ) the current mode is 
using the Crontab storing the power mode switch schedule . sleep mode , and the switch scheduled for the current time is 
In certain embodiments , the Crontab containing and speci from the wake mode to the sleep mode , the power mode 
fying information including time and command to be 40 module 170 does not command for the adjustment of the 
executed corresponding to the time is stored in the configu power supply to the principle components and the memory 
ration file 190 , and may be updated by the power control 124 of the thin client computing device 120 . 
module 140 of the server device 110. In certain embodi In certain embodiments , the power mode module 170 
ments , the power mode module 170 may determine the may , based on the existence of the condition of user's 
current time matches to any of the scheduled power mode 45 confirmation on scheduled power mode switches from wake 
switches of the power mode switch schedule by referring to mode to sleep mode in the configuration file 190 , instruct the 
the Crontab specifying the power mode switch schedule . thin client UI module 180 to configure the UI displayed to 

In certain embodiments , the power mode module 170 may an overtime - worker level user to require the overtime 
periodically receive the current time information , without worker level user's confirmation through the UI . In response 
prior requesting for the current time information , or peri- 50 to receiving the client's confirmation on entering the sleep 
odically request for the current time information and then mode , the power mode module 170 enforce the afore - going 
receive the current time information . Then , the power mode power supply reduction to the principle components and the 
module 170 compares the current time information with the memory 124. On the other hand . In response to receiving the 
power mode switch schedule in the configuration file 190 to overtime - worker level user's confirmation on maintaining 
determine if the current time matches at least one of the 55 the wake mode or receiving no confirmation from the user , 
scheduled power mode switches . When the power mode the power mode module 170 does not perform the power 
module 170 determines the current time matches at least one supply reduction . In certain embodiments , the power mode 
of the scheduled power mode switches , the power mode module 170 is configured to enforce the afore - going power 
module 170 compares the current power mode of the thin supply reduction in response to failing to receive the over 
client computing device 120 and the power mode condi- 60 time - worker level user's confirmation for a predetermined 
tioned for the power mode switch corresponding to the time period , for example , 5 minutes . 
current time , to determine if the current power mode is the In certain embodiments , the power mode module 170 may 
power mode conditioned for the scheduled power mode be implemented and perform the afore - going duties includ 
switch corresponding to the current time , that is , whether ing receiving , comparison and determination indifferent OS 
either one of the two following condition is satisfied : a ) the 65 settings implemented on the thin client computing device 
current power mode is wake mode , and the switch scheduled 120. The OS is operable to multitask , i.e. , execute comput 
for the current time is from the wake mode to the sleep ing tasks in multiple threads , and thus may be any of the 
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following : MICROSOFT CORPORATION's “ WINDOWS Instead , the power control module 140 sends a command to 
95 , ” “ WINDOWS CE , ” “ WINDOWS 98 , " " WINDOWS the UI module 160 to configure the UI to display a notice 
2000 ” or “ WINDOWS NT ” , “ WINDOWS Vista , " , " WIN indicating the schedule data input by the administrator is the 
DOWS 7 , ” and “ WINDOWS 8 , ” operating systems , IBM's same as the current power mode switch schedule of the thin 
OS / 2 WARP , APPLE’s MACINTOSH OSX operating sys- 5 client computing device 120 . 
tem , LINUX , UNIX , etc. In certain embodiments , to process At procedure 620 , when the power control module 140 scheduled activities such as the scheduled power mode determines the schedule data input by the administrator is switches as detailed above , the thin client computing device not completely the same as the current schedule data in the 120 may employ Cron jobs in Linux settings , and may configuration file 190 , the power control module 140 sends 
employ batch scripts with power shell in Windows setting . 10 the schedule data input by the administrator to the thin client A further aspect of the present disclosure is directed to a computing device 120 to update the configuration file 190 . method for performing scheduled power mode switch for 
thin client devices . FIG . 5 depicts a flowchart showing a At procedure 630 , the power mode module 170 of the thin 
method for performing scheduled power mode switch for client computing device 120 compares the current time 
thin client devices according to certain embodiments of the 15 information with the power mode switch schedule in the 
present disclosure . In certain embodiments , the method as configuration file 190 to determine if the current time 
shown in FIG . 5 may be implemented on a server ( i.e. , a matches at least one of the scheduled power mode switches . 
server device 110 ) and a thin client ( i.e. , a thin client When the power mode module 170 determines the current 
computing device 120 ) of the system 100 as shown in FIGS . time matches at least one of the scheduled power mode 
1 and 4. It should be particularly noted that the sequence of 20 switches , proceed to procedure 640. When the power mode 
the procedures as described in the flowchart as shown in module 170 determines the current time does not match any 
FIG . 5 may vary , and is thus not intended to limit the of the scheduled power mode switches , proceed to procedure 
disclosure thereof . 635 . 
As shown in FIG . 5 , at procedure 510 , the power control At procedure 635 , in response to determining the current 

module 140 of the server device 110 receives a plurality of 25 time does not match any of the scheduled power mode 
inputs including at least one wake time and at least one sleep switches , the power mode module 170 does not command 
time of the thin client computing device 120 from an for the adjustment of the power supply to the principle 
administrator . components and the memory 124 of the thin client comput 

At procedure 520 , the power control module 140 gener ing device 120 , and the thin client computing device 120 
ates the power mode switch schedule 119 based on the 30 does not perform scheduled power mode switch . 
plurality of inputs . At procedure 640 , in response to determining the current 
At procedure 530 , the power control module 140 sends time matches at least one of the scheduled power mode 

the power mode switch schedule 119 to the thin client witches , the power mode module 170 compares the current 
computing device 120 through network 130 , and the power power mode of the thin client computing device 120 and the 
mode module 170 of the thin client computing device 120 35 power mode required for the power mode switch corre 
receives the power mode switch schedule 119 . sponding to the current time , to determine if the current 

At procedure 540 , the power mode module 170 updates power mode is the power mode required for the scheduled 
the configuration file 190 with the power mode switch power mode switch corresponding to the current time . When 
schedule 119 . the current power mode matches the conditioned power 

At procedure 550 , the power mode module 170 switches 40 mode , proceed to procedure 650. When the current power 
between the wake mode and the sleep mode according to the mode does not match the conditioned power mode , proceed 
power mode switch schedule 119 . to procedure 635 . 

FIG . 6 depicts a flowchart showing further details of the At procedure 650 , in response to determining the current 
method for performing scheduled power mode switch for power mode is the power mode conditioned for the sched 
thin client devices according to certain embodiments of the 45 uled power mode switch , the power mode module 170 
present disclosure . In certain embodiments , the method as performs scheduled power mode switch according to the 
shown in FIG . 6 may be implemented on a server ( i.e. , a updated configuration file 190 of the thin client computing 
server device 110 ) and a thin client ( i.e. , a thin client device 120 . 
computing device 120 ) of the system 100 as shown in FIGS . FIG . 7 depicts a flowchart showing further details of the 
1 and 4. It should be particularly noted that the sequence of 50 method for performing user identity authentication for 
the procedures as described in the flowchart as shown in scheduled power mode switch for thin client devices accord 
FIG . 6 may vary , and is thus not intended to limit the ing to certain embodiments of the present disclosure . In 
disclosure thereof . certain embodiments , the method as shown in FIG . 7 may be 
As shown in FIG . 6 , at procedure 610 , the power control implemented on a server ( i.e. , a server device 110 ) and a thin 

module 140 of the server device 110 determines whether the 55 client ( i.e. , a thin client computing device 120 ) of the system 
schedule data input by the administrator is different from the 100 as shown in FIGS . 1 and 4. It should be particularly 
current schedule data in the configuration file 190. When the noted that the sequence of the procedures as described in the 
power control module 140 determines the schedule data flowchart as shown in FIG . 7 may vary , and is thus not 
input by the administrator is the same as the current schedule intended to limit the disclosure thereof . 
data in the configuration file 190 , proceed to procedure 615. 60 At procedure 710 , a user of the thin client computing 
When the power control module 140 determines the sched device 120 inputs authentication information including 
ule data input by the administrator is not completely the account and password to the thin client computing device 
same as the current schedule data in the configuration file 120 , and the power mode module 170 of the thin client 
190 , proceed to procedure 620 . computing device 120 receives the authentication informa 

At procedure 615 , the power control module 140 does not 65 tion of the user . 
send the administrator's schedule data to the thin client At procedure 720 , the power mode module 170 sends the 
computing device 120 to update the configuration file 190 . authentication information to the server device 110 , and the 
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authorization module 150 of the server device 110 receives receive an anticipated start time and an anticipated end 
the authentication module 150 . time of an active period ; 
At procedure 730 , the authorization module 150 verifies determine an earliest wake time of the at least one 

the authentication information according to the authoriza computing device based on the anticipated start time 
tion levels and corresponding user identities stored in stor- 5 and an interval such that an administrator is allowed to 
age device 116 . input a scheduled wake time of the at least one com 
At procedure 740 , the authorization module 150 deter puting device between the earliest wake time and the 

mines the user is an administrator and allows the adminis anticipated start time ; and 
trator to input data including the power mode switch sched determine a sleep time of the at least one computing 
ule in the server device 110 device based on the anticipated end time such that the 

At procedure 750 , the authorization module 150 deter administrator is allowed to input a scheduled sleep time 
mines the user is an authorized user , and generates a the same as the anticipated end time ; 
command containing condition requiring the authorized wherein the interval comprises : 
user's confirmation on each of scheduled power mode a predetermined interval equal to a time period required 
switches from the wake mode to the sleep mode . for the at least one computing device to switch from 
At procedure 760 , the authorization module 150 sends the the sleep mode to the wake mode ; and 

command to the thin client computing device 120 . a predetermined reserve time period reserving for pos 
At procedure 770 , the power mode module 170 add to the sible fault resolution relating to or resulting from 

configuration file with the condition , such that the user waking up the at least one computing device , the 
decides , on each of the scheduled power mode switches 20 predetermined reserve time period equal to or less 
from the wake mode to the sleep mode , between allowing than the time period needed for the at least one 
the computing device to enter into the sleep mode as computing device to switch from the sleep mode to 
scheduled , and declining the scheduled mode switch and the wake mode . 
maintaining in the wake mode . 2. The system as claimed in claim 1 , wherein the com 

In a further aspect , the present disclosure is related to a 25 puter executable code , when executed at the processor , is 
non - transitory computer readable medium storing computer configured to control the at least one computing device to 
executable code . The code , when executed at one or more switch between the wake mode and the sleep mode by : 
processor , may perform the method as described above . In sending the power mode switch schedule to the at least 
certain embodiments , the non - transitory computer readable one computing device ; 
medium may include , but not limited to , any physical or 30 controlling the at least one computing device to update 
virtual storage media . In certain embodiments , the non configuration data of the at least one computing device 
transitory computer readable medium may be implemented with the power mode switch schedule ; and 
as the storage device 116 of the server device 110 and the controlling the at least one computing device switch 
storage device 126 of the thin client computing device 120 between the wake mode and the sleep mode according 
as shown in FIGS . 1 and 4 . to the updated configuration data . 

The foregoing description of the exemplary embodiments 3. The system as claimed in claim 1 , wherein the com 
of the disclosure has been presented only for the purposes of puter executable code , when executed at the processor , is 
illustration and description and is not intended to be exhaus further configured to control the at least one computing 
tive or to limit the disclosure to the precise forms disclosed . device to : 
Many modifications and variations are possible in light of 40 determine whether current time matches the at least one 
the above teaching . wake time or at least one sleep time ; 

The embodiments were chosen and described in order to receive current power mode information ; 
explain the principles of the disclosure and their practical compare the current power mode information with con 
application so as to enable others skilled in the art to utilize figuration data ; 
the disclosure and various embodiments and with various 45 determine if a current power mode of the at least one 
modifications as are suited to the particular use contem computing device is the same as a power mode con 
plated . Alternative embodiments will become apparent to ditioned for any of scheduled power mode switches to 
those skilled in the art to which the present disclosure start from corresponding to current time ; 
pertains without departing from its spirit and scope . Accord in response to determining the current power mode and 
ingly , the scope of the present disclosure is defined by the 50 the conditioned power mode are the wake mode , switch 
appended claims rather than the foregoing description and the current power mode from the wake mode into the 
the exemplary embodiments described therein . sleep mode according to the configuration data ; 

in response to determining the current power mode and 
What is claimed is : the conditioned power mode are the sleep mode , switch 
1. A system , comprising : the current power mode from the sleep mode into the 
a server computing device , comprising a processor and a wake mode according to the updated configuration 

storage device storing computer executable code , data . 
wherein the computer executable code , when executed 4. The system as claimed in claim 1 , wherein the com 
at the processor , is configured to : puter executable code , when executed at the processor , is 

receive a plurality of inputs , and generate a power mode 60 further configured to : 
switch schedule based on the inputs ; receive authentication information from a user ; 

control at least one computing device to switch between verify the authentication information ; 
a wake mode and a sleep mode according to the power determine whether the user is an administrator ; and 
mode switch schedule , wherein the at least one com in response to determining that the user is the adminis 
puting device functions as a thin client , and the power 65 trator , allow the administrator to input data including 
mode switch schedule comprises at least one sleep time the power mode switch schedule in the server comput 
and at least one wake time ; ing device . 
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5. The system as claimed in claim 1 , wherein the com on the anticipated start time and an interval such that an 
puter executable code , when executed at the processor , is administrator is allowed to input a scheduled wake time 
further configured to : of the at least one computing device between the 

receive authentication information from a user ; earliest wake time and the anticipated start time ; and 
verify the authentication information ; determining , by the server computing device , a sleep time 
determine whether the user is an authorized user ; and of the at least one computing device based on the in response to determining that the user is the authorized anticipated end time such that the administrator is 
user , add to the configuration data with a condition allowed to input a scheduled sleep time the same as the requiring the authorized user's confirmation on each of anticipated end time ; 
scheduled power mode switches from the wake mode 10 wherein the interval comprises : to the sleep mode , such that the user decides , on each 
of the scheduled power mode switches from the wake a predetermined interval equal to a time period required 
mode to the sleep mode , between allowing the com for the at least one computing device to switch from 
puting device to enter into the sleep mode as scheduled , the sleep mode to the wake mode ; and 
and declining the scheduled mode switch and main- 15 a predetermined reserve time period reserving for pos 
taining in the wake mode . sible fault resolution relating to or resulting from 

6. The system as claimed in claim 1 , wherein the com waking up the at least one computing device , the 
puter executable code , when executed at the processor , is predetermined reserve time period equal to or less 
further configured to : than the time period needed for the at least one 

receive a present power mode switch schedule in con- 20 computing device to switch from the sleep mode to 
figuration data from the at least one computing device ; the wake mode . 

compare the power mode switch schedule with the present 9. The method as claimed in claim 8 , further comprising : 
power mode switch schedule in the configuration data ; sending , by the server computing device , the power mode 

determine if the power mode switch schedule is different switch schedule to the at least one computing device ; 
from the present power mode switch schedule ; controlling , by the server computing device , the at least 

in response to determining the power mode switch sched one computing device to update configuration data of 
ule is different from the present power mode switch the at least one computing device with the power mode 
schedule , send the power mode switch schedule to the switch schedule ; and 
at least one computing device to update the configu controlling , by the server computing device , the at least 
ration data ; and one computing device to switch between the wake 

in response to determining the power mode switch sched mode and the sleep mode according to the updated 
ule is the same as the present power mode switch configuration data . 
schedule , not send the power mode switch schedule to 10. The method as claimed in claim 8 , wherein the method 
the at least one computing device , and generate a notice further comprises 
indicating the power mode switch schedule is the same 35 controlling , by the server computing device , the at least 
as the present power mode switch schedule . one computing device to : 

7. The system as claimed in claim 1 , wherein the com determine whether current time matches the at least one 
puter executable code , when executed at the processor , is wake time or at least one sleep time ; 
further configured to control the at least one computing receive current power mode information ; 
device to : compare the current power mode information with con 

receive current time information ; figuration data ; 
compare current time information with the configuration determine if a current power mode of the at least one 
data ; computing device is the same as a power mode con 

determine if the current time information matches at least ditioned for any of scheduled power mode switches to 
one of scheduled power mode switches in the updated 45 start from corresponding to current time ; 
configuration data ; and in response to determining the current power mode and 

in response to determining the current time information the conditioned power mode are the wake mode , switch 
does not match any of the scheduled power mode the current power mode from the wake mode into the 
switches , not perform any scheduled power mode sleep mode according to the updated configuration 
switch . data ; 

8. A method for performing scheduled power mode switch in response to determining the current power mode and 
for at least one computing device , the method comprising : the conditioned power mode are the sleep mode , switch 

receiving , by a server computing device , a plurality of the current power mode from the sleep mode into the 
inputs , and generating , by the server , a power mode wake mode according to the configuration data . 
switch schedule based on the inputs ; 11. The method as claimed in claim 8 , wherein the method 

controlling , by the server computing device , at least one further comprises : 
computing device to switch between a wake mode and receiving , by the server computing device , authentication 
a sleep mode according to the power mode switch information from a user ; 
schedule , wherein the at least one computing device verifying , by the server computing device , the authenti 
functions as a thin client , and the power mode switch 60 cation information ; 
schedule comprises at least one sleep time and at least determining , by the server computing device , the user is 
one wake time ; an administrator , and 

receiving , by the server computing device , an anticipated allowing , by the server computing device , the adminis 
start time and an anticipated end time of an active trator to input data including the power mode switch 
period ; schedule in the server computing device . 

determining , by the server computing device , an earliest 12. The method as claimed in claim 8 , wherein the method 
wake time of the at least one computing device based further comprises : 
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receiving , by the server computing device , authentication mode switch schedule comprises at least one sleep time 
information from a user ; and at least one wake time ; 

verifying , by the server computing device , the authenti receive an anticipated start time and an anticipated end 
cation information ; time of an active period ; 

determining , by the server computing device , the user is 5 determine an earliest wake time of the at least one 
an authorized user ; and computing device based on the anticipated start time adding , by the server computing device , to the configu and an interval such that an administrator is allowed to ration data with a condition requiring the authorized input a scheduled wake time of the at least one com user's confirmation on each of scheduled power mode puting device between the earliest wake time and the switches from the wake mode to the sleep mode , such 10 anticipated start time ; and that the user decides , on each of the scheduled power determine a sleep time of the at least one computing mode switches from the wake mode to the sleep mode , device based on the anticipated end time such that the between allowing the computing device to enter into 
the sleep mode as scheduled , and declining the sched administrator is allowed to input a scheduled sleep time 

the same as the anticipated end time ; uled mode switch and maintaining in the wake mode . 15 wherein the interval comprises : 13. The method as claimed in claim 8 , wherein the method 
further comprises : a predetermined interval equal to a time period required 

receiving , by the server computing device , a present for the at least one computing device to switch from 
power mode switch schedule in configuration data from the sleep mode to the wake mode ; and 
the at least one computing device ; a predetermined reserve time period reserving for pos 

comparing , by the server computing device , the power sible fault resolution relating to or resulting from 
mode switch schedule with the present power mode waking up the at least one computing device , the 
switch schedule in the configuration data ; predetermined reserve time period equal to or less 

determining , by the server computing device , if the power than the time period needed for the at least one 
mode switch schedule is different from the present 25 computing device to switch from the sleep mode to 

the wake mode . power mode switch schedule ; 16. The non - transitory computer readable medium as in response to determining the power mode switch sched 
ule is different from the present power mode switch claimed in claim 15 , wherein the computer executable code , 
schedule , sending , by the server computing device , the when executed at the processor , is further configured to 
power mode switch schedule to the at least one com- 30 control the at least one computing device to switch between 
puting device to update the configuration data ; and the wake mode and the sleep mode by : 

in response to determining the power mode switch sched sending the power mode switch schedule to the at least 
ule is the same as the present power mode switch one computing device ; 
schedule , not sending , by the server computing device , controlling the at least one computing device to update 
the power mode switch schedule to the at least one 35 configuration data of the at least one computing device 
computing device , and generating , by the server com with the power mode switch schedule ; and 
puting device , a notice indicating the power mode controlling the at least one computing device to switch 
switch schedule is the same as the present power mode between the wake mode and the sleep mode according 
switch schedule . to the updated configuration data . 

14. The method as claimed in claim 8 , wherein the method 40 17. The non - transitory computer readable medium as 
further comprises controlling , by the server computing claimed in claim 15 , wherein the computer executable code , 
device , the at least one computing device to : when executed at the processor , is further configured to 

receive current time information ; control the at least one computing device to : 
determine whether current time matches the at least one compare current time information with the configuration wake time or at least one sleep time ; data ; 

determine if the current time information matches at least receive current power mode information ; 
one of scheduled power mode switches in the updated compare the current power mode information with con 

figuration data ; configuration data ; and 
in response to determining the current time information determine if a current power mode of the at least one 

does not match any of the scheduled power mode 50 computing device is the same as a power mode con 
switches , not perform any scheduled power mode ditioned for any of scheduled power mode switches to 
switch . start from corresponding to current time ; 

15. A non - transitory computer readable medium storing in response to determining the current power mode and 
computer executable code , wherein the computer executable the conditioned power mode are the wake mode , switch 
code , when executed at a processor of a server computing 55 the current power mode from the wake mode into the 
device of a system , is configured to : sleep mode according to the updated configuration 

receive a plurality of inputs , and generate a power mode data ; 
switch schedule based on the inputs ; in response to determining the current power mode and 

control at least one computing device to switch between the conditioned power mode are the sleep mode , switch 
a wake mode and a sleep mode according to the power 60 the current power mode from the sleep mode into the 
mode switch schedule , wherein the at least one com wake mode according to the configuration data . 
puting device functions as a thin client , and the power 
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